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Abstract : A study on predicting the joint strength of mechanically fastened woven glass/epoxy composite has been
performed. An experimental and numerical study were carried out to determine the characteristic length and joint strength
of composite joint. The characteristic lengths for tension and compression were determined from the tensile and
compressive test with a hole respectively. The characteristic lengths were evaluated by applying the point stress failure
criterion to a specimen containing a hole at the center subjected to tensile loading and a specimen containing a half
circular notch at the center subjected to compressive load. The joint strength was evaluated by the Tsai-Wu and
Yamada-Sun failure criterion on the characteristic curve. The predicted results of the joint strength were compared with

experimental results.

Key Words : woven composite, joint strength, characteristic length, failure criterion

1. M &

BisE 71&e] SHA5 v P B
w2 03 R HAER Qlete] PR BE3)
7k 7hgstal el Wd U] mhe oA oR
date] FF $F A9, 2¥2 &F, A A
Foll §-§o] thistdm o’ BFAE $&F 7|
A FEEE B B8 B 35 53] A
2 AgHo A 728 g5 B0 s
= 5 Txge a84e TRE AR of
Hek BitAlse] Aol st 2RHE B97t
B7] ol B3Aae] g el A9 2 A
& ¢ Fasih

B8 A77F ke B Fads dAskE
=AY el 2B re g o 71AH {

Mo whom correspondence should be addressed.
keahn@jinju.ac.kr

Hmechanical joint)® H&Ao 23t 3 adhesive
joint)o] AT 7144 At AHGFE] sajglo]
B3 =8 2 @A B4} Rolsive 4dE Y
L glov, AHEE AT 7hFe st v
Ao déeAdo] HaEa ¥ YA 8 AP
Aol WS wo] vk 71AA Higel o3k
Bl FzEol AAAM & &8 AFE 1y
3 w5 AAe) Agko] wAEly] Wil EfA A
AR el Agst Jrol Hrivp QT

NAH Aol o3 AR ATg s
S8k Q77 @) APE T gort?, A ya
el Hyl Wl o 7= mly] o] E(failure theories)3}
2-¥4 1 al(two-parameter models) S 235 B o)
otk &8 HE Aol WAslE MAFY HdHs
BAs7] At gF Aol A AU
oz Ao et g HristH, o] A3
Ae)l& &4 Zo(characteristic length)z}i 3T} &



am

3 o] Mde 4 5 F(characteristic cur-
veydol A B3taje] st3 0|23 Hgste] AR
8 Z=E Hrtehe Wlelrh

2 =2dMe BF felkEa A3
AR A= A 78 TS AP
s g AANA AARe F=E Tihe 5444
ol& °]-&% WHe AMREUT o]E Hite YT
& 7 A7 AE R g ARE Adstd 9%
3 EE ANEE daRen, Fiardyd o
YN e FAste Zzhe] EAZE Felth
ST AAT AHAA EA w02 S
Agstol HEA AAF) FEE FRRLHHe
25 el 49 23} vl PESHA

2. =QE 4 ofF Wy

21. M 24

EE9 T2 7AA AFo <3 B34 RUE
7} 3FE BE A9 943 FHAMe 8 JAF
Aol TAIBle] A3 A= g AHo|
Hlste] g 2 $-Fo] WAIEHA Hr) o]} T
8 T ditel LA Aol &g Frtst
= wo g g M(point stress criterion)o] ]
o, HeHM e Fig 13} 2o] =A(notch)e) Agho]
A dele] Al fxg A Qe X S¥Fro]
X7 e BEAY Axghe) mesid st &
Aty 7P =X AgelA g3 ot xH
Aol Aglg &4 Zolgt gtk

EE AZFRoA9 &8 el F ke gH
oA ¢l o] AujHoln Mk wEke} YA
olME ¢F Sgo] ujHoly] wiEe] AT} ¢
% Erof Yty Aoz dAaE AFL F %
= A 3o} dasich ujefA Fig 29 Zo] A &

ﬁl

Stress(c)

Unnotched strength(c, )

‘____,| Distance from hole edge
Characteristic

length
Fig. 1. Description of point stress criterion

Meobmstaix|, MI8H H4E, 20034

4 ZOIE 0|8 B S EE M LT A

R, Characteristic

+—

Fig. 2. Description of characteristic curve

2ol X uj2Ql & ko 2= Q14 54 Aol(chara-
cteristic length for tension: RT)&] AHolM #HIE
wAsta, 4F Sl AMAQI Ad BPore
Qt& EA) zZlo|(characteristic length for compression:
RO)9 AHA fa& fAAg} a2 F AH
Atolol M= A ()3} 2ol F 54 Ho] ARE =

29 ARAN 3 o8 B
rd @=L+ R+ (Rc—R ) cost )

oleie 43 B4 WSS A2 Fig 29 2
e 54 Zhoz FAYY, B4 ARRY W
B B4 TA e AREOIH BA B

= 2RI 7t BAHE Aol 93]
, 479 34
oA T2t WA AR o] Wt ket 2

< geje] 29E v 2=%) wggitia 71

£

0° <8< 15° : Bearing Failure
30° < 8; < 60° : Shear-Out Failure )
75° < B¢< 90° : Net-Tension Failure

22 S8 ma| mgy

B4 FAdel de ARAA @A sds
BAs7] AsiAe Hde A BPAe] gl
gasirhk 2 AFoME Tsai-Wue) gh)wh4 23}
Yamada-Sun®] st B4 2& AHEEte] AHE ¥
arick

Tsai-Wue] #3442 4Q)9) o) %L A
Abste) AARe saAg Brisio.

F; 0','+F,'j O'iO'jzl (Z,]:I,Z,G) 3)



s, WY, B

oYM, F, Fi= 74 elA(strength tensor)o] 11, o;
- SE Aok

Yamada-Sun®] #+421%72. A1 (4ye] mha] Ak
o Aete] Azel HE AR,

@

S
.
~

Il
QN

iy
S

7], X& A-EE warp EE fill Bk <
27} S (tensile strength) == ¢F2 7} E(compressive
stress)©] 11, S+ A7 =(shear strength)o]t}. 33 %]
Z(failure index)7} YAA] 1o =EdHH H7t
g AR

3. NH % N

3.1 M=

B ATl AHEE SEARE BE el
Al HFE 3 A (woven glass/epoxy)o] ™, Aze] B4
A% Table 19 eI

Al A& 234 J¥(autoclave vacuum bag molding
process) .2 A 23} 01, [(245)/(0/90)sS] 2 FHl
d2A FAE 48mmolvh. HHE AF% AN
7% 24 Table 20] Uetuiglh

32. o IQ
o]z %Aé ] 3]-7] 28k 91 ;\]ﬁu]o"}\—] Al

j:‘—/] ]A_\; ;‘E_ w=38. lm 7101 L:1016mmoltq;
zoo].oﬂ 117—1 d_635mm.4 1%"‘3_ 7]’%"8}'%1‘:}-

Table 1. Properties of woven glass/epoxy prepreg

Young's Modulus, E=E, 2378 GPa
Shear Modulus, Gi; 4.195 GPa
Poisson's Ratio, V|3 0.046

Tensile Strength, Xr=Yr 649.6 MPa

Compressive Strength, Xc=Yc 298.5 MPa
Shear Strength, S 80.07 MPa

Table 2. Properties of [(+45//(0/90)bs laminate
Young's Modulus, E | 1759 GPa

Shear Modulus, G 7.78 GPa
Poisson's Ratio, v ] 0231

Tensile Strength, XT 333.5 MPa

Compressive Strength, XC B 2324 MPa
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Fig. 3. Configuration of tensile specimen with a hole
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